ABSTRACT In a family with tuberous sclerosis affecting four generations a mother and daughter had the rare pulmonary manifestations of the disease. Pathologically the pulmonary disease may be the same as pulmonary lymphangioleiomyomatosis.
Introduction
Tuberous sclerosis is associated with the development of multiple tumours of ectodermal and mesodermal origin. These have been described in the retina, brain, skin, gingiva, heart, thyroid, pancreas, ovaries, uterus, spleen, and kidneys. The incidence of tuberous sclerosis is 1/100 000-1/150 000 live births"2 but only 0-1-1-0% of patients have pulmonary manifestations.?5 We report a mother and daughter who both had tuberous sclerosis complicated by pulmonary disease.
Case reports DAUGHTER Tuberous sclerosis was diagnosed in the daughter during childhood, when she presented with adenoma sebaceum and grand mal and petit mal seizures. She was of low normal intelligence and completed elementary school with difficulty. Ovanan cysts were diagnosed at the age of 22, and at 23 she underwent hysterectomy for uterine leiomyoma. She had many episodes of bilateral flank pain accompanied intermittently by gross haematuria.
Exertional dyspnoea was noted when she was 21 and progressed thereafter. She was admitted to hospital four years later (1982) The pulmonary disease failed to respond to corticosteroid and progesterone treatment and she died in 1985 of respiratory failure with cor pulmonale.
MOTHER
The mother of this patient was a 45 year old housewife when first seen. Tuberous sclerosis was diagnosed from adenoma sebaceum, childhood epilepsy, and renal angiomyolipomas in 1969, when a left nephrectomy for a 16 cm tumour was necessary. She required a hysterectomy for uterine leiomyomas in 1970 and a partial right nephrectomy for excision of angiomyolipomas in 1982.
At this time (1982) she complained of mild exertional dyspnoea, though clinical examination of her chest and chest radiography showed nothing abnormal. She had arterial hypoxaemia, however (table) . Her bronchoalveolar lavage cell profile was: 93% macrophages, 6% lymphocytes, 1% polymorphonuclear leucocytes. Over the next two years she developed increasing dyspnoea, recurrent lower respiratory tract infection, and haemoptysis; and bilateral diffuse reticulonodular infiltrates were noted on her chest radiograph.
Discussion
In this family lung disease occurred in two of four generations affected by tuberous sclerosis (figure). the tuberous sclerosis gene may explain the occurrence of "skip" generations-in this family, for example, the grandson of the mother described above has tuberous sclerosis but an unaffected mother.7
The sex incidence of tuberous sclerosis is approximately equal, but pulmonary manifestations are more frequent in females."'4 Intellectual impairment and seizures are less common in patients with than without pulmonary disease (46% and 20% respectively versus 62% and 93%).' 1 Progressive dyspnoea often begins in the second and third decades, with an incidence of pneumothorax of up to 50%.' 4" Chronic dry cough and haemoptysis are frequent, and death often occurs within four or five years of presentation as a result of cor pulmonale and respiratory failure.
Chest radiographs generally show a diffuse microreticulonodular pattern, predominantly in the lower lobes. Pulmonary function tests usually indicate airways obstruction with gas trapping, as illustrated by the daughter in this family.'2 Decreased transfer factor for carbon monoxide, as seen in the daughter, has also been reported previously.39'3 Extensive leiomyomatous disease of the small airway walls and encroachment of air spaces by emphysematous, cyst like spaces account for the decreased capacity for gas exchange. A decrease in elastic recoil was expected in the daughter, though this is the first case in which it has been demonstrated. 3 The steady progression of respiratory disease seen in the daughter is typical of lung disease in tuberous sclerosis. 
